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Claim 

An aqueous ink composition, characterized by including at least one kind of 
water-soluble dye represented by the following general formula: 



V H,N OK J» Ofc}* 



Ri: Hydrogen, alkyl group, alkoxy group, halogen, and sulfonic acid group. Where, m = 
0,1, or 2. 

R 2 : Hydrogen, alkyl group, alkoxy group, and halogen 

R 3 , R4: Hydrogen, amino group, nitro group, sulfonic acid group, halogen, alkyl group, 
carboxyl group, carbamoyl group, sulfamoyl group, and cyano group 

M: Cation of hydrogen, sodium, potassium, lithium, organic amine, etc. 
n = 1 or 2. 
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Detailed explanation of the invention 
Technical field 

The present invention pertains to an aqueous ink composition suitable for printing, 
writing tools, recorders, and stamps. In particular, the present invention pertains to a black 
aqueous ink composition having excellent performances for inkjet printing. 

Prior art 

In an inkjet recording, for a good recording for a long time, the ink being used is required 
to meet the following conditions. 

1) As ink properties corresponding to a liquid drop generating method and a liquid drop 
dispersing direction control method, the viscosity, surface tension, specific electric conductivity, 
and density of the ink should be included in an appropriate range. 

2) During storage over a long term, use for a long time, or the recording stop, no 
precipitation should be generated by chemical change, etc., and ink property values should not be 
changed. 

3) An image being recorded should have a sufficiently high contrast and should be sharp. 

4) Drying of a printed image should be fast. 

In order to meet the above requirements, it is in demand that the molecular absorption 
coefficient of a dye used in the ink be sufficiently high and the solubility of the dye in water and 
a wetting agent be sufficiently high. 

Furthermore, for an ink being used in full color printer, etc., the following are in demand. 

5) A hue with excellent purity should be exhibited. 

6) Needless to say, the image recorded must be a sharp image with sufficient water 
resistance, light resistance, and wear resistance without a blur. 

In order to meet the above requirements, a number of inks for inkjet recording have been 
proposed up to now; however, in actuality, inks that sufficiently meet all the above-mentioned 
conditions have not been obtained yet. 

The above required characteristics depend on materials being prescribed in inks, 
especially dyes, and the development of a new dye has been in demand to meet these 
requirements. 

Usually, an aqueous ink composition is basically composed of a dye and a polyhydric 
alcohol called a wetting agent or its esters and water, and if necessary, additives such as antimold 
agents are further included. 

As dyes in a conventional black aqueous ink, there are direct dyes and acid dyes such as 
C.I. direct black-4, -17,-19, -32, -38, -51, -75, -1 12, -154, etc., and C.I. acid black- 1, -2, -7, -24, 
-28, -94, etc. 
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However, since the direct dyes above have poor solubility, the image density and the 
contrast cannot be sufficiently raised by increasing their included concentration. 

Also, although the acid dyes have good solubility, since the water resistance of the 
images is inferior, a special processed paper must be used. 

Objective 

The objective of the present invention is to provide an aqueous ink composition in which 
the above-mentioned conventional drawbacks are solved. More specifically, the objective of the 
present invention is to provide a black aqueous ink with excellent jet characteristics, especially 
excellent image sharpness, water resistance, and light resistance without clogging. 

Constitution 

These inventors used a specific dye as a means to solve the above-mentioned drawbacks, 
and as a result, it was discovered that it had sufficient effects. Then, the present invention was 
completed. In other words, the aqueous ink composition of the present invention is characterized 
by including at least one kind of water-soluble dye represented by the following general formula. 




(Mi 



?■ HO NIT. J» 



Ri : Hydrogen, alkyl group, alkoxy group, halogen, and sulfonic acid group. Where, m = 
0,1, or 2. 

R 2 : Hydrogen, alkyl group, alkoxy group, and halogen 

R3, R4: Hydrogen, amino group, nitro group, sulfonic acid group, halogen, alkyl group, 
carboxyl group, carbamoyl group, sulfamoyl group, and cyano group 

M: Cation of hydrogen, sodium, potassium, lithium, organic amine, etc. 
n = 1 or 2. 

The content of the dye represented by the above-mentioned general formula is 
0.5-20 parts by weight, preferably 1 .5-6 parts by weight to an ink at 100 parts by weight. If the 
content is less than 0.5 part by weight, the effect as a colorant is weak, so that the hue of an 
image being obtained is insufficient. Also, if the content is more than 20 parts by weight, 



precipitation is caused in the ink after a long time, so that the inkjet recording tends to be 
insufficiently carried out. 

Furthermore, for obtaining a more pure black hue, the dye of the present invention can be 
used with other red dyes or yellow dyes. As usable dyes, C.I. direct red-1 , -9, -1 1 , -37, -62, -75, 
-83, -99, -220, and -227 and C.I. acid red-87, -92, -94, -115,-131, -154, -186, -254, etc., are 
mentioned for the red dyes, and C.I. direct yellow- 12, -27, -28, -33, -39, -44, -50, -58, -85, -86, 
-87, -88, -100, -110, -142, and -144 and C.I. acid yellow -7, -17, -23, -29, -42, -99, etc., are 
mentioned for the yellow dyes. 

Next, detailed examples of said dyes are shown. 
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These dyes can be easily synthesized. For example, for the dye shown in the detailed 
example (1), 2.6 g orthochloroaniline are diazotized by a conventional method and coupling- 
reacted with 7.2 g H acid at pH 3, so that a red monoazo dye solution is obtained. Next, 3.5 g 
N,N'-bis(4-aminobenzoyl)paraphenylenediamine is tetrazotized by a conventional method, 
added to the above monoazo dye with a caustic soda alkalinity, and coupling-reacted. The dye is 
precipitated by salting out. The yield is 10.8 g. 

The ink of the present invention uses water as a solvent component, and in order to adjust 
the ink properties to desired values, to prevent the ink from being dried, and to improve the 
solubility of the dye, the following water-soluble organic solvents and water can also be mixed 
and used. 

Polyhydric alcohols such as ethylene glycol, diethylene glycol, triethylene glycol, 
polyethylene glycol, polypropylene glycol, and glycerol, alkyl ethers of polyhydric alcohols such 
as ethylene glycol monoethyl ether, ethylene glycol monobutyl ether, diethylene glycol 
monomethyl ether, diethylene glycol monoethyl ether, diethylene glycol monobutyl ether, 
triethylene glycol monomethyl ether, and triethylene glycol monoethyl ether, 
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N-methyl-2-pyrrolidone, 2-pyrrolidone, 1,3-dimethylimidazolidinone, dimethyl formaldehyde, 
triethanolamine, etc. 

Among them, diethylene glycol, polyethylene glycol 200-600, triethylene glycol, 
ethylene glycol, glycerol, and N-methyl-2-pyrrolidone are especially preferable, and a high 
solubility of the dye and a clogging prevention effect due to moisture vaporization prevention 
can be obtained by using them. 

The content of the above-mentioned water-soluble organic solvent in the ink can be used 
in a range of 5-80% relative to the total ink weight, and the content is preferably in a range of 
10-40% in terms of viscosity, dryness, etc. 

In the ink of the present invention, conventional dyes and additives can be added in 
addition to the above-mentioned dyes and solvents. 

As antiseptics and antimold agents, sodium dehydroacetate, sodium sorbitate, 2- 
pyridinethiol-1 -oxide sodium, sodium benzoate, pentachlorophenol sodium, etc., can be used in 
the present invention. 

As a pH adjustor, any substance can be used as long as the pH of the ink can be 
controlled in a range of 9.0-1 1 .0 without having a negative influence on the ink being prepared. 

As its examples, amines such as diethanolamine and triethanol amine, hydroxides of alkali 
metal elements such as lithium hydroxide, sodium hydroxide, and potassium hydroxide, 
carbonates of alkali metals such as ammonium hydroxide [sic], lithium carbonate, sodium 
carbonate, and potassium carbonate, etc., are mentioned. 

As a specific electric conductivity adjustor, for example, there are inorganic salts such as 
potassium chloride, ammonium chloride, sodium sulfate, and sodium carbonate, water-soluble 
amines such as triethanolamine, etc. 

As a chelating agent, for example, there are sodium ethylenediamine tetraacetate, sodium 
nitrilotriacetate, sodium hydroxyethylethylenediamine triacetate, sodium diethylenetriamine 
pentaacetate, sodium lauryl diacetate, etc. 

As an antirust agent, for example, there are acidic sulfite, sodium thiosulfate, ammonium 
thioglycollate, diisopropylammonium nitrite, pentaerythritol tetranitrate, dicylcohexylammonium 
nitrite, etc. 

In addition, water-soluble ultraviolet absorbers, water-soluble infrared absorbers, 
water-soluble high-molecular compounds, dye dissolvers, surfactants, etc., can be added in 
accordance with the objective. 

Next, application examples and comparative examples of the present invention are 
shown. % is wt%. 
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Application Example 1 

The following composition was heated at about 50°C, stirred and dissolved, and filtered 
by a Teflon filter with a hole diameter of 0.22 \an, so that an ink was prepared. The properties of 



said ink are shown in Table 1 . 

Dye of detailed example (4) 3.0% 

Diethylene glycol 15.0% 

Glycerol 5.0% 

Sodium dehydroacetate 0.2% 

Water 76.8% 
Similarly to Application Example 1 except for using materials composed of the following 

compositions, inks of Application Examples 2-5 and Comparative Examples 1-3 were prepared. 

A pplication Example 2 

Dye of detailed example (1) 2.2% 

C.I. direct yellow-86 0.8% 

Diethylene glycol 1 5.0% 

Glycerol 5.0% 

Sodium dehydroacetate 0.2% 

Water 76.8% 

A pplication Example 3 

Dye of detailed example (6) 2.3% 

C.I. direct yellow- 1 42 0.7% 

Diethylene glycol 15.0% 

Glycerol 5.0% 

Sodium dehydroacetate 0.2% 

Water 76.8% 

A pplication Example 4 

Dye of detailed example (9) 1 . 8% 

C.I. direct red 9 0.4% 

C.I. direct yellow-28 0.8% 

Triethylene glycol 10.0% 

2,2'-Thiodiethanol 10.0% 

Sodium benzoate 0.2% 

Water 76.8% 



A pplication Example 5 

Dye of detailed example (14) 1 -9% 

C.I. direct red 227 0.4% 

C.I. direct yellow- 1 44 0.7% 

Polyethylene glycol 200 5.0% 

Triethylene glycol monomethyl ether 1 5.0% 

Sodium benzoate 0.2% 

Water 76.8% 

Comparative Example 1 

Dye (C.I. direct black 32) 3.0% 

Diethylene glycol 15.0% 

Glycerol 5.0% 

Sodium dehydroacetate 0.2% 

Water 76.8% 

Comparative Example 2 

Dye (CI. direct black 5 1 ) 3.0% 

Diethylene glycol 15.0% 

Glycerol 5.0% 

Sodium dehydroacetate 0.2% 

Water 76.8% 

Comparative Example 3 

Dye (C.I. acid black 28) 3.0% 

Diethylene glycol 1 5.0% 

Glycerol 5.0% 

Sodium dehydroacetate 0.2% 

Water 76.8% 
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Table 1 . Properties of inks 
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Key: 1 Viscosity (c.p.) (25°C) 

2 Surface tension (dyne/cm) (25°C) 

3 Water resistance, decolorization rate (%) 

4 Light resistance, decolorization rate I 

5 Application Example 

6 Comparative Example 
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*1 : The ink was diluted to a dye concentration of 1 wt% by pure water, spread on a free sheet by 
a doctor blade, and dried for 1 day with air, so that a sample was prepared. The sample was 
immersed for 1 min in water at 30°C, and the concentration was measured by a Macbeth 
densitometer. It was compared with the concentration before immersing. 

Decolorization rate: ((concentration before immersing - concentration after 
immersing)/concentration before immersing)) x 100 

*2: A sample prepared similarly to *1 was applied to a Fade-o-meter (carbon arc lamp, 63°C) for 
3 h, and the decolorization rate was attained by the same method as * 1 . 

Effect 

(I) For the ink composition of Application Example 1, four items were evaluated and tested. The 
results are as follows. 

1) Image sharpness and image dryness: 

When the ink was jet-recorded on a free sheet on the market under the condition of a 
particle frequency of 1 100 kHz from a nozzle with an inner diameter of 30 \im, a sharp black 
image without a blur was obtained. The drying time of the recorded matter was within 10 sec at 
normal temperature and normal humidity. 

2) Preservation 
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The ink was sealed in a glass container and stored at -20°C for 1 month, 4°C for 1 month, 
at 20°C for 1 year, and 90°C for 1 week, respectively. No precipitation was recognized. Also, no 
change was recognized in the ink properties and the hue. 

3) Jet stability 

The jet recording of the above-mentioned 1) was continuously carried out for 1000 h; 
however, no change was shown in nozzle clogging and the jetting direction. A stable recording 
could be carried out. 

4) Jet responsivity 

After jet recording according to the above-mentioned 1), the ink was held at normal 
temperature and normal humidity for 1 month, at 40°C and 30% RH for 1 week, and the jet 
recording of 1) was carried out again. Similarly to the above-mentioned 3), a stable recording 
could be carried out. 

(II) For the inks of Application Examples 2-5, the jet responsivity was tested in the same manner 
as that of Application Example 1 . Good results similar to those of Application Example 1 were 
obtained. On the contrary, in Comparative Examples 1 -3, when the inks were held at normal 
temperature and normal humidity for 1 week and 40°C and 30% RH for 3 days, a partial 
clogging was caused in each nozzle, and the ink jetting direction was considerably unstable, so 
that a jet recording was impossible. 
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[Amendments have been incorporated into the text of the translation.] 

Claim 

An aqueous ink composition, characterized by including at least one kind of 
water-soluble dye represented by the following general formula: 




Ri: Hydrogen, alkyl group, alkoxy group, halogen, and sulfonic acid group. Where, m = 
0,1, or 2. 

R2: Hydrogen, alkyl group, alkoxy group, and halogen 

R 3 , R4: Hydrogen, amino group, nitro group, sulfonic acid group, halogen, alkyl group, 
carboxyl group, carbamoyl group, sulfamoyl group, and cyano group 

M: Cation of hydrogen, sodium, potassium, lithium, organic amine, etc. 
n = 1 or 2. 
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Detailed explanation of the invention 
Technical field 

The present invention pertains to an aqueous ink composition suitable for printing, 
writing tools, recorders, and stamps. In particular, the present invention pertains to a black 
aqueous ink composition having excellent performances for inkjet printing. 

Prior art 

In an inkjet recording, for a good recording for a long time, the ink being used is required 
to meet the following conditions. 

1) As ink properties corresponding to a liquid drop generating method and a liquid drop 
dispersing direction control method, the viscosity, surface tension, specific electric conductivity, 
and density of the ink should be included in an appropriate range. 

2) During storage over a long term, use for a long time, or the recording stop, no 
precipitation should be generated by chemical change, etc., and ink property values should not be 
changed. 

3) An image being recorded should have a sufficiently high contrast and should be sharp. 

4) Drying of a printed image should be fast. 

In order to meet the above requirements, it is in demand that the molecular absorption 
coefficient of a dye used in the ink be sufficiently high and the solubility of the dye in water and 
a wetting agent be sufficiently high. 

Furthermore, for an ink being used in full color printer, etc., the following are in demand. 

5) A hue with excellent purity should be exhibited. 

6) Needless to say, the image recorded must be a sharp image with sufficient water 
resistance, light resistance, and wear resistance without a blur. 

In order to meet the above requirements, a number of inks for inkjet recording have been 
proposed up to now; however, in actuality, inks that sufficiently meet all the above-mentioned 
conditions have not been obtained yet. 

The above required characteristics depend on materials being prescribed in inks, 
especially dyes, and the development of a new dye has been in demand to meet these 
requirements. 

Usually, an aqueous ink composition is basically composed of a dye and a polyhydric 
alcohol called a wetting agent or its esters and water, and if necessary, additives such as antimold 
agents are further included. 

As dyes in a conventional black aqueous ink, there are direct dyes and acid dyes such as 
C.I. direct black-4, -17, -19, -32, -38, -51, -75, -1 12, -154, etc., and C.L acid black-1, -2, -7, -24, 
-28, -94, etc. 
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However, since the direct dyes above have poor solubility, the image density and the 
contrast cannot be sufficiently raised by increasing their included concentration. 

Also, although the acid dyes have good solubility, since the water resistance of the 
images is inferior, a special processed paper must be used. 



Objective 

The objective of the present invention is to provide an aqueous ink composition in which 
the above-mentioned conventional drawbacks are solved. More specifically, the objective of the 
present invention is to provide a black aqueous ink with excellent jet characteristics, especially 
excellent image sharpness, water resistance, and light resistance without clogging. 



Constitution 

These inventors used a specific dye as a means to solve the above-mentioned drawbacks, 
and as a result, it was discovered that it had sufficient effects. Then, the present invention was 
completed. In other words, the aqueous ink composition of the present invention is characterized 
by including at least one kind of water-soluble dye represented by the following general formula. 



KiN OH ?* 



7« HO Nil. 



Ri: Hydrogen, alkyl group, alkoxy group, halogen, and sulfonic acid group. Where, m = 
0, l,or2. 

R2: Hydrogen, alkyl group, alkoxy group, and halogen 

R3, R4: Hydrogen, amino group, nitro group, sulfonic acid group, halogen, alkyl group, 
carboxyl group, carbamoyl group, sulfamoyl group, and cyano group 

M: Cation of hydrogen, sodium, potassium, lithium, organic amine, etc. 
n = 1 or 2. 

The content of the dye represented by the above-mentioned general formula is 
0.5-20 parts by weight, preferably 1 .5-6 parts by weight to an ink at 100 parts by weight. If the 
content is less than 0.5 part by weight, the effect as a colorant is weak, so that the hue of an 
image being obtained is insufficient. Also, if the content is more than 20 parts by weight, 



precipitation is caused in the ink after a long time, so that the inkjet recording tends to be 
insufficiently carried out. 

Furthermore, for obtaining a more pure black hue, the dye of the present invention can be 
used with other red dyes or yellow dyes. As usable dyes, C.I. direct red-1, -9, -11, -37, -62, -75, 
-83, -99, -220, and -227 and C.I. acid red-87, -92, -94, -115, -131, -154, -186, -254, etc., are 
mentioned for the red dyes, and C.I. direct yellow-12, -27, -28, -33, -39, -44, -50, -58, -85, -86, 
-87, -88, -100, -110, -142, and -144 and CI. acid yellow -7, -17, -23, -29, -42, -99, etc., are 
mentioned for the yellow dyes. 

Next, detailed examples of said dyes are shown. 
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These dyes can be easily synthesized. For example, for the dye shown in the detailed 
example (1), 2.6 g orthochloroaniline are diazotized by a conventional method and coupling- 
reacted with 7.2 g H acid at pH 3, so that a red monoazo dye solution is obtained. Next, 3.5 g 
N,N'-bis(4-aminobenzoyl)paraphenylenediamine is tetrazotized by a conventional method, 
added to the above monoazo dye with a caustic soda alkalinity, and coupling-reacted. The dye is 
precipitated by salting out. The yield is 10.8 g. 

The ink of the present invention uses water as a solvent component, and in order to adjust 
the ink properties to desired values, to prevent the ink from being dried, and to improve the 
solubility of the dye, the following water-soluble organic solvents and water can also be mixed 
and used. 

Polyhydric alcohols such as ethylene glycol, diethylene glycol, triethylene glycol, 
polyethylene glycol, polypropylene glycol, and glycerol, alkyl ethers of polyhydric alcohols such 
as ethylene glycol monoethyl ether, ethylene glycol monobutyl ether, diethylene glycol 
monomethyl ether, diethylene glycol monoethyl ether, diethylene glycol monobutyl ether, 
triethylene glycol monomethyl ether, and triethylene glycol monoethyl ether, 
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N-methyl-2-pyrrolidone, 2-pyrrolidone, 1 ,3-dimethylimidazolidinone, dimethyl formaldehyde, 
triethanolamine, etc. 

Among them, diethylene glycol, polyethylene glycol 200-600, triethylene glycol, 
ethylene glycol, glycerol, and N-methyl-2-pyrrolidone are especially preferable, and a high 
solubility of the dye and a clogging prevention effect due to moisture vaporization prevention 
can be obtained by using them. 

The content of the above-mentioned water-soluble organic solvent in the ink can be used 
in a range of 5-80% relative to the total ink weight, and the content is preferably in a range of 
10-40% in terms of viscosity, dryness, etc. 

In the ink of the present invention, conventional dyes and additives can be added in 
addition to the above-mentioned dyes and solvents. 

As antiseptics and antimold agents, sodium dehydroacetate, sodium sorbitate, 2- 
pyridinethiol-1 -oxide sodium, sodium benzoate, pentachlorophenol sodium, etc., can be used in 
the present invention. 

As a pH adjustor, any substance can be used as long as the pH of the ink can be 
controlled in a range of 9.0-1 1 .0 without having a negative influence on the ink being prepared. 

As its examples, amines such as diethanolamine and triethanolamine, hydroxides of alkali 
metal elements such as lithium hydroxide, sodium hydroxide, and potassium hydroxide, 
carbonates of alkali metals such as ammonium hydroxide [sic], lithium carbonate, sodium 
carbonate, and potassium carbonate, etc., are mentioned. 

As a specific electric conductivity adjustor, for example, there are inorganic salts such as 
potassium chloride, ammonium chloride, sodium sulfate, and sodium carbonate, water-soluble 
amines such as triethanolamine, etc. 

As a chelating agent, for example, there are sodium ethylenediamine tetraacetate, sodium 
nitrilotriacetate, sodium hydroxyethylethylenediamine triacetate, sodium diethylenetriamine 
pentaacetate, sodium lauryl diacetate, etc. 

As an antirust agent, for example, there are acidic sulfite, sodium thiosulfate, ammonium 
thioglycollate, diisopropylammonium nitrite, pentaerythritol tetranitrate, dicylcohexylammonium 
nitrite, etc. 

In addition, water-soluble ultraviolet absorbers, water-soluble infrared absorbers, 
water-soluble high-molecular compounds, dye dissolvers, surfactants, etc., can be added in 
accordance with the objective. 

Next, application examples and comparative examples of the present invention are 
shown. % is wt%. 
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Application Example 1 

The following composition was heated at about 50°C, stirred and dissolved, and filtered 
by a Teflon filter with a hole diameter of 0.22 um, so that an ink was prepared. The properties of 



said ink are shown in Table 1 . 

Dye of detailed example (4) 3 .0% 

Diethylene glycol 15.0% 

Glycerol 5.0% 

Sodium dehydroacetate 0.2% 

Water 76.8% 
Similarly to Application Example 1 except for using materials composed of the following 

compositions, inks of Application Examples 2-5 and Comparative Examples 1-3 were prepared. 

Application Example 2 

Dye of detailed example (1) 2.2% 

C.I. direct yellow-86 0.8% 

Diethylene glycol 15.0% 

Glycerol 5.0% 

Sodium dehydroacetate 0.2% 

Water 76.8% 

Application Example 3 

Dye of detailed example (6) 2.3% 

C.I. direct yellow- 1 42 0.7% 

Diethylene glycol 1 5.0% 

Glycerol 5.0% 

Sodium dehydroacetate 0.2% 

Water 76.8% 

A pplication Example 4 

Dye of detailed example (9) 1 .8% 

C.I. direct red 9 0.4% 

C.I. direct yellow-28 0.8% 

Triethylene glycol 10.0% 

2,2 '-Thiodiethanol 1 0.0% 

Sodium benzoate 0.2% 

Water 76.8% 



A pplication Example 5 

Dye of detailed example (14) 1 .9% 

C.I. direct red 227 0.4% 

C.I. direct yellow- 1 44 0.7% 

Polyethylene glycol 200 5.0% 

Triethylene glycol monomethyl ether 15.0% 

Sodium benzoate 0.2% 

Water 76.8% 

Comparative Example 1 

Dye (C.I. direct black 32) 3.0% 

Diethylene glycol 1 5.0% 

Glycerol 5.0% 

Sodium dehydroacetate 0.2% 

Water 76.8% 

Comparative Example 2 

Dye (C.I. direct black 51 ) 3.0% 

Diethylene glycol 15.0% 

Glycerol 5.0% 

Sodium dehydroacetate 0.2% 

Water 76.8% 

Comparative Example 3 

Dye (C.I. acid black 28) 3.0% 

Diethylene glycol 1 5 .0% 

Glycerol 5.0% 

Sodium dehydroacetate 0.2% 

Water 76.8% 



Table 1 . Properties of inks 
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Key: 1 Viscosity (c.p.) (25°C) 

2 Surface tension (dyne/cm) (25°C) 

3 Water resistance, decolorization rate \yo 

4 Light resistance, decolorization rate (%) 

5 Application Example 

6 Comparative Example 
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*1 : The ink was diluted to a dye concentration of 1 wt% by pure water, spread on a free sheet by 
a doctor blade, and dried for 1 day with air, so that a sample was prepared. The sample was 
immersed for 1 min in water at 30°C, and the concentration was measured by a Macbeth 
densitometer. It was compared with the concentration before immersing. 

Decolorization rate: ((concentration before immersing - concentration after 
immersing)/concentration before immersing)) x 100 

*2: A sample prepared similarly to *1 was applied to a Fade-o-meter (carbon arc lamp, 63°C) for 
3 h, and the decolorization rate was attained by the same method as *1 . 

Effect 

(I) For the ink composition of Application Example 1 , four items were evaluated and tested. The 
results are as follows. 

1) Image sharpness and image dryness: 

When the ink was jet-recorded on a free sheet on the market under the condition of a 
particle frequency of 1 100 kHz from a nozzle with an inner diameter of 30 |im, a sharp black 
image without a blur was obtained. The drying time of the recorded matter was within 10 sec at 
normal temperature and normal humidity. 

2) Preservation 



15 



The ink was sealed in a glass container and stored at -20°C for 1 month, 4°C for 1 month, 
at 20°C for 1 year, and 90°C for 1 week, respectively. No precipitation was recognized. Also, no 
change was recognized in the ink properties and the hue. 

3) Jet stability 

The jet recording of the above-mentioned 1) was continuously carried out for 1000 h; 
however, no change was shown in nozzle clogging and the jetting direction. A stable recording 
could be carried out. 

4) Jet responsivity 

After jet recording according to the above-mentioned 1), the ink was held at normal 
temperature and normal humidity for 1 month, at 40°C and 30% RH for 1 week, and the jet 
recording of 1) was carried out again. Similarly to the above-mentioned 3), a stable recording 
could be carried out. 

(II) For the inks of Application Examples 2-5, the jet responsivity was tested in the same manner 
as that of Application Example 1 . Good results similar to those of Application Example 1 were 
obtained. On the contrary, in Comparative Examples 1-3, when the inks were held at normal 
temperature and normal humidity for 1 week and 40°C and 30% RH for 3 days, a partial 
clogging was caused in each nozzle, and the ink jetting direction was considerably unstable, so 
that a jet recording was impossible. 
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1. 

2. Ami«>«» ; 

3. ate**** 

£ ft (674) ij a - 

4 . ft 4 A 

t 107 (15^586-8854) 

£ (7899) #a± * * *j(«;0!4) 

5. tt£+*QBff 

6. *6iE€0*t;& 



(1) B8*H3?2S1 lHro<t^tt(ll>MO t »c(l2)fl!>«»ifl*feTE 
r 

H 2 N OH HjC y_^ 

' CH, no h. 
• -NHC0-^-N=N-j^j^j-N=N-^)-C1 



\ 



(12) 

Na0 3 SH@-N=N 



H»N OH 

A^N=N-^^C0NH-<^-* 
NaO,S 

HO NH a 



Ka 



• -NHCO-^^N=N-|^j^J-N=N-©-SO s Na 

SO,Na J 



7. S§lE<Dflg 
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